Direct transcriptional regulation by nuclear microRNAs.
The function of microRNAs is well characterized in the cytoplasm, where they direct an Argonaute-containing complex to target and repress mRNAs. More recently, regulatory roles for microRNAs and Argonaute have also been reported in the nucleus where microRNAs guide Argonaute to target gene promoters and directly regulate transcription in either a positive or a negative manner. Deep sequencing has revealed a high abundance of endogenous microRNAs within the nucleus, and in silico target prediction suggests thousands of potential microRNA:promoter interaction sites. The predicted high frequency of miRNA:promoter interactions is supported by chromatin immunoprecipitation, indicating the microRNA-dependent recruitment of Argonaute to thousands of transcriptional start sites and the subsequent regulation of RNA polymerase-II occupancy and chromatin modifiers. In this review we discuss the evidence for, and mechanisms associated with, direct transcriptional regulation by microRNAs which may represent a significant and largely unexplored aspect of microRNA function. This article is part of a Directed Issue entitled: The non-coding RNA revolution.